The mixed nucleobases complexes cis-[L 2 Pt{1-MeTy(-H)}(1-MeCy,N
Introduction
The usual metal binding site of the model nucleobase 1-methylcytosine (1-MeCy) is the N(3) atom.
1 However, the stabilization of the tautomeric form of this molecule through the coordination at the exocyclic N(4), in particular at Pt II centers, have been well documented. 2 In all these cases, the initial coordination of the metal occurs at the N(3) site, followed by the metal migration at the N(4) position. Such isomerisation implies the shift of one of the exocyclic NH 2 protons to the endocyclic N(3) atom of the cytosine ligand, as shown in Scheme 1. 
X-Ray structure determination
Diffraction data for compound 2a were collected at room temperature on a Nonius DIP-1030H system with Mo-Ka radiation (l = 0.71073 Å ). Cell refinement, indexing and scaling of the data set were carried out using programs Denzo 8 and Scalepack. 8 The structure was solved by direct method and subsequent Fourier analyses 9 and refined by the full-matrix least-squares method based on F 2 with all observed reflections. 9 A residual in the DF map was interpreted as a lattice water oxygen (hydrogen atoms not located). All the calculations were performed using the WinGX System, Ver 1.70.01. The X-ray structural determination of 2a shows the presence in the unit cell of two crystallographic independent complexes (A and B), disordered nitrate anions and a lattice water molecule. The metal ion has a square planar coordination geometry achieved through the phosphorous atoms and the nitrogen donors of the nucleobases. The thyminato is bound through the endocyclic N(3) atom, the cytosine through the deprotonated amino group N(4) ( Fig. 1 and 2 and Table 1 ).
The atoms of the coordination N 2 P 2 plane are almost coplanar with max deviations of ± 0.02 Å . The two complexes are conformationally very similar, differing slightly in the orientation of the nucleobase and phenyl rings. The position of the thymine N(1) nitrogen atom was not definitely assigned, having a pseudo two-fold axis that does not allow differentiation on the DFourier map of the endocyclic N(1) and C(5) atoms. Based on the thermal parameters values and bond distances, we tentatively assigned the N(1) thymine atom in the two complexes corresponding to the two possible head-to-head and head-to-tail conformational isomers present in solution. In the head-to-head (hh) and head-totail (ht) conformations the methyl group on cytosine and thymine N1 nitrogen atoms lie on the same and on the opposite side, respectively, of the P 2 Pt plane (see Scheme 2) . On the other hand, in both molecules the hydrogen at the cytosine N(3) atom (close to the metal) is indicative of a syn isomer.
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Scheme 2
The bond lengths and angles in the two independent complexes (not highly accurate) fall in a wide range, comparable within 2-3s (Table 1 ). These data indicate that the Pt-N(3)(thyminato) bond distances (2.095(8) and 2.045(9) Å ) appear shorter with respect to the Pt-N(4)(cytosine) ones (2.110(9) and 2.089(8) Å ). The coordination bond angle C(4c)-N(4c)-Pt(1) at cytosine is also very similar in the two complexes with a mean value of 127.1 (9) • . The N(3t)-Pt-N(4c) angle, 87.2(3) and 86.5(3)
• in complexes A and B, respectively, is narrower in contrast to the P(1)-Pt-P(2) one that average to 96.3
• , likely induced by steric requirements. The thymine base is oriented almost normal to the coordination mean plane forming a dihedral angle of 82.88
• (average value in the two complexes), while the cytosine plane is more bent, and its ring forms a dihedral angle averaging to 78.6(2)
• . This favours the formation of an intramolecular H bond between the N(3)-H and the thymine oxygen (see Fig. 1 
, mean values of N ◊ ◊ ◊ O distances and N-H ◊ ◊ ◊ O angles of ca. 2.86 Å and 161
• , respectively). The species are stabilized by two intramolecular p-p interactions given that two phosphine phenyl rings are oriented to stack with the model nucleobases. The centroid-to-centroid distance is shorter for the phenyl-thymine coupling, 3.394(9) Å with a dihedral angle of 14.9
• (3.413(9) Å and 14.77
• in complex B), in comparison to the values measured for the phenyl-cytosine pair, of 3.657(10) Å and 26.46
• (3.887(9) Å , 30.39
• in complex B). An additional intramolecular p-p interaction (not indicated in Fig. 1  and 2 ) is realized between two, almost parallel, phenyl groups.
The crystal packing evidences both the complexes, located near a center of symmetry, forming pairs of molecules connected by H-bonds occurring between the N(4)-H cytosine donor with the thymine oxygen O(2) of the symmetry related species, the N ◊ ◊ ◊ O distance being 2.992 Å (Fig. 3 and Table 2 ). A similar arrangement is also detected for the other independent complex B involving N(4)-H with O(4) with a more labile interaction of 3.102 Å . Table 2 Intra-and inter-molecular hydrogen bonds Note: In molecule B the cytosine and thymine bases are labelled as "d" and "u", respectively. In this Scheme, the methyl group, bound to the N(1) atom in 1-MeCy and 1-MeTy, is oriented in opposite directions in the ht conformer. Accordingly, the 31 P NMR spectrum of 1b in CDCl 3 is characterised by two partially overlapped AB multiplets, of relative intensities 1.5 : 1 (Fig. 4) . Since the formal migration of the metal from N(3) to the N(4) site of the cytosine occurs quantitatively in 1a, but only to a minor extent in 1b, the nature of the ancillary ligands plays an important role. The stabilisation of the cytosine ligand in its unusual imooxo tautomeric form is clearly favoured by the bulkier PPh 3 molecules, probably for steric reasons. The platination of the cytosine at the N(4) position, in fact, permits less crowding around the metal being one of the two pyrimidinic rings relatively further away from the coordination center.
In this context, it is interesting to note that the diphosphine analogue, cis-[(dppf)Pt{1-MeTy(-H)} N 3 )]BF 4 (dppf = 1,1¢-bis(diphenylphosphino)ferrocene), 12 undergoes a similar rearrangement of the cytosine in DMF solution, with a large predominance of the cis-[(dppf)Pt{1-MeTy(-H)} N 4 
+ species present at the equilibrium. In that case, however, the solid isolated from the mixture turned out to be the starting complex.
Conclusion
The X-ray structure of the compound cis-[(PPh 3 ) 2 Pt{1-MeTy(-H)}(1-MeCy,N 4 )]NO 3 here reported represents the first example of a phosphino complex in which the neutral 1-MeCy exhibits N(4)-coordination to a metal centre. The two crystallographic independent molecules have been modelled taking into account the conformational isomers previously characterised in solution. 4 These complexes appear stabilized by strong intramolecular p-p interactions between the pyrimidinic rings and the phosphine phenyl substituents, allowing the formation of intraand intermolecular hydrogen bonds.
The peculiar properties of the PPh 3 ligands in the stabilisation of the cytosine molecule in the iminooxo form stem from the following observations: (i) the PMe 3 complex, cis-[(PMe 3 ) 2 Pt{1-MeTy(-H)}(1-MeCy,N
3 )] + , in solution slowly rearranges into the polynuclear cytosinate species cis-[(PMe 3 ) 2 Pt{1-MeCy(-H)}] n n+ (n = 2, 3) and free 1-MeTy; 4 (ii) the tautomeric equilibrium is largely shifted toward the usual N(3)-coordination for PMePh 2 derivatives, in particular in chlorinated solvents; (iii) the opposite holds for the dppf analogue of 1a. However, in spite of its thermodynamic stability, we were unable to isolate the iminooxo species, cis-[(dppf)Pt{1-MeTy(-H)} (1- MeCy,N 4 )] + .
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